Theoretical study of gas heated in a porous material subjected to a concentrated solar radiation (*) G. Olalde (1) , J. L. Peube (1) and M. Daguenet (2) (1) Laboratoire d'Energétique Solaire, BP e) the incident radiative flux is uniform and irradiates the upper surface of the porous material.
The heat balance equations under these conditions for the gas and solid are :
The heat transfer coefficient h between the fluid and the solid depends in this case on the fluid velocity v, according to an unknown relation, function of all the system characteristics.
Consenquently it was necessary to use are empirical relation in the numerical calculation to find the temperature profiles [5] . 
Co-current case
It is supposed that
The differential systems of the equations (1) and (2) becomes with the boundary conditions the solution can be written [6] The roots, Pj, and the constants A i, Aj, aj, are determined using the Bairstow's method [6] . figure 2 . Since the thermocouple are immersed in the porous material they indicate an average temperature which is neither that of the solid nor that of the gas. [Solid (SiC) and gas (air) temperatures profiles for gas flow runs [ Figure 5 showns for a given Reynolds number and a given value of ÀF/À: the profils T+ and 8+ in function of X+ for materials of différent lenghts we note that the gas exit temperature tends towards a' maximum limit. Conclusions. -Such a study allows one to predict the required experimental conditions to bring a gas to a given température ; to specify the conditions for which heat transfer is optimum ; to study the influence of the system parameters (in particular porosity, particle diameter, nature of the material, nature of the gas, ...).
